Typical property of one class of combinatory objects and estimation from above corresponding combinatory numbers B.S. Kochkarev Kazan (Volga region) federal university, Russia E-mail: bkochkar@kpfu.ru Abstract. We investigate properties of families F of subsets of a finite set in a situation where subsets are incomparable by the binary inclusion relation and a) for any A / ∈ F , there is
. We show that families with the minimum value of the entered parametre have certain structure and we find also number of such families. At last, we find an estimation from above for combinatory numbers of considered combinatory objects.
Let Σ(n) the variable set, which cardinality monotonically grows with the natural n.A property α concerning of elements of the set Σ(n) is called as typical [1] , if lim n→∞ |Σα(n)| |Σ(n)| = 1 (or lim n→∞ |Σ α (n)| |Σ(n)| = 0), where Σ α (n)(Σ α (n)) signify set of elements from Σ(n), which possess (do not possess) property α.In this case sometimes say also that α it is fulfilled almost for all elements from Σ(n).
We consider as Σ(n) a class maximal Sperner families (m.S.f.) of subsets
of the type (k, k + 1) [2] [3] [4] of finite ordered set S = (a 1 , a 2 , . . . , a n ) and as property α the value of parametre r(F ) = n−1 k [2] [3] [4] of the m.S.f. F of the type (k, k + 1).
Further we will speak about type only in special cases k. For k we will consider [3, 4] values
Definition 1 [5] . A family F of subsets of the set S is called Sperner, if no element A ∈ F is a subset of another element A ′ ∈ F .
Definition 2 [2] [3] [4] . A Sperner family (S.f.) F is called maximal, if for any A ⊂ S, A / ∈ F , one can find
. We say that a S.f. F has the type (k, k + 1), if | A |∈ {k, k + 1} for any
Let p i stand for the number of elements A ∈ F , | A |= k, which do not contain the element a i ∈ S; let q i stand for the number of elements A ∈ F , | A |= k + 1 which contain the element 1 a i . Let r i = p i + q i , r = maxr i , i = 1, n. Evidently, with any n ≥ 3 the following inequality
is true.
In [3] for the necessary condition received in [2] (theorem 2) it is made specification, is shown that it is true only for n ≤ 5. For all n ≥ 6 in [3] we have constructed m.S.f. with
. Further we will consider n ≥ 6. Theorem 1. If F is a m.S.f., then r(F ) < n−1 k if and only if for any i = 1, n there exists a
Proof. Let r(F ) < n−1 k and i ∈ 1, n. Let furtherF ⊂ F is the family which consist of all
Let now for any i ∈ 1, n it is possible to find A, | A |= k, a i / ∈ A, such that neither A,
if and only if there exists i ∈ 1, n such that for any A, 
. We will admit now,
, where
Proof. It can be checked up directly.
Proof. Really, for any i = n the number of subsets A,
and the number of subsets B,
Recursive algorithm of construction of all m.S.f.
For the proof of the basic result we use recursive algorithm of construction of all m.S.f.. If F is a m.S.f., then F ′ designates S.f. received after addition to F a subset A / ∈ F , A ⊂ S and exceptions from F of all subsets A ′ comparable with A by inclusion. If F is a S.f. such that for any A ∈ F a n ∈ A, then F \ {a n } designates S.f. which be formed out from F by exception of all subsets A ∈ F of the element a n , and if F is a S.f. such that for any A ∈ F a n / ∈ A, then F {a n } designates the S.f., which be formed from F by addition to each subset A of the element a n . It is exists only one the m.S.f.
F (k+1) with r n (F ) = 0, which consists of all the subsets B, | B |= k + 1, a n / ∈ B and of all the subsets A, | A |= k, a n ∈ A. Further the construction of the m.S.f. we organize recursively. Let Ω(t) is set of all m.S.f. constructed on a step t (Ω(1) = {F, r n (F ) = 0}). The set Ω(t + 1) is formed by means of transformations of the m.S.f. from Ω(t). Let F = F 
, then we carry out over F the following transformations: we add to F a subset from Ψ(F ) and we form family F ′ . After the exception from F of all subset comparable by inclusion with the added subset can happen that among subsets in Ψ(F ) there are subsets incomparable by inclusion with subsets from F ′ . After addition of these subsets we will receive obviously the m.S.f.. As a result of these transformations with F ∈ Ω(t) with r n (F ) < n−1 k concerning all subsets from Ψ(F ) we will receive set of the m.S.f., which form set Ω(t + 1). Evidently (
is set of all m.S.f.. , then according to corollary to theorem 1 for any A, | A |=
Therefor, according to the recursive algorithm − m, where m is number of subsets exception from F ; for r j (F ), j = i, evidently we will to have r j (F ) <
is the family of all subsets B from F (k+1) such that
is the family of all subsets A, | A |= k, a i / ∈ A comparable with the subsets from F (k+1) .
Proof. Really since
Proof. Really, according to theorem 6 p j (F ) =
is the family of all subsets A, | A |= k, a j / ∈ A comparable with the subsets from
is m.S.f. such that for any pair
Proof. Really, according to theorem 6 we have
from F (k+1) and r j (F ) < r i (F ) if a i do not belong to none B from F (k+1) , i.e. r(F ) = r i (F ).
Evidently, if
n k+1
is the whole and 
|. The second affirmation evidently. Evidently also, that
Corollary 4. If n is even, then the m.S.f.
) , where . We will prove that this condition there is also the necessary condition.
Proof. Really, according to theorem 6 r i (F ) = 
